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Abstract: Material and electrochemical characteristics of petroleum cokes of the nongraphitic carbon prepared with attrition milling for 6~48 hours and
heat-treatment at 700 C for 1 hour was investigated. The milling condition affects the particle size distribution, BET specific surface area and interlayer
distance of petroleum cokes. Carbon electrode with petroleum cokes prepared at the milling time of 12~24 hours and having average particle size of 6~
8 pm showed best electrochemical characteristics from the investigation of cyclic voltammogram and charge-discharge characteristics.
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Table 1. Physical and Chemical Properties of Petroleum Cokes

) | Fixed Carbon [wt %] 85~92
Pm"(‘gfyteBi;a)]ySls Volatile Matter [wt %] |  80~11
Ash [wt %] 0.5(max)
Total Moisture {wt %] 8.0~11
Bulk Density [g/mL] 056~1.04
Vanadium [ppm] 900(max)
Metal (Dry) Nickel [ppml] 350(max)
Sodium [ppml] 500(max)
Sulfur [wt %] 50~65
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Figure 1. Thermal analysis(TG-DTA) for the petroleum cokes
in argon atmosphere (heating rate: 5 C/min).
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Table 2. Surface Areas & dwz Values of Petroleum Cokes
Heat-treated at Various Temperatures

Temp. [C] S“‘f[frfz‘jg?rea dez [A] | L(OO2)[A]| Lu(100)(A]

raw material - 3.459 4784 1175
500 C 255 3503 255858 744
700 C 414 3.543 6.69 560
900 C 275 3.463 275613 506

In percent [%]

1000

Particle Diameter [1m]

Figure 2. Effect of milling time on the particle size distribution
of petroleum cokes.
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Figure 3. X-ray diffraction pattern for the petroleum cokes
prepared at various milling times.
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Figure 4. Relationship between BET specific surface area and
interlayer length of petroleum cokes with the variation of
milling time(HTT; 700 T, 1 hr).
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Figure 5. The cyclic voltamogram of carbon electrode with
petroleun cokes prepared under various milling time(HTT; 700
C, 1 hr, Electrolyte: 1IM-LiCIOs/EC+DEC, Scan Rate: 0.5 mV/sec,
0-2V).
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Figure 6. Charge-discharge characteristics of carbon electrode
with petroleum cokes prepared under various milling time(HTT;
700 C, Electrolyte; IM-LiClIOy/EC+DEC, Constant current density:
0.25 mA/cmb).
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Figure 7. Cycling performance of carbon electrode with
petroleum cokes prepared at various milling time(HTTs; 700 C,
1 hr, Electrolyte; IM-LiCIO/EC+DEC, Constant current density:
0.25 mA/em?).
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